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3^-wj A-ii ] 2 V (Jxlyjj 

jjJy j Aii^x jJ jja) O^J 

pjjSsl 1,36 cm U ji=3 
^11*41 *> 2 ,13 cm 

^Oo&l 4 1^2. .11 -AjlSI Ji 
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H 

H 

X 

L 
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X 

X 

H 

H 
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L 
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L 
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L 
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L 

X 
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L 

X 

X 

L 

COUNT 

X 

L 

L 

X 
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B 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 
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X 

X 

L 

X 

X 

X 

X 

X 

X 

O 

< 
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H 
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H 
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a 
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b 
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H 

L 
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X 

H 

X 
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X 
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H 

L 

H 

t 

X 

L 

X 

X 

X 

X 

L 
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H 

H 

L 

t 

H 

X 

X 

X 

X 

X 
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H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 
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D 
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( Telemecanique 45 jjj ) : 4j J jaJl c^U jUH) -4 


Zone de 
reglage 
du relais 

Fusibles a associer 

Pour montage 
sous 

Contacteur 

LC1,LP1 

Reference 

aM 

gf-gl 

BS88 

A 

A 

A 

A 

0,10 - 0,16 

0,25 

2 


009...032 

LR2 D13 01 

0,16 -0,25 

0,5 

2 


D09...D32 

LR2 D13 02 

0,25 - 0,40 

1 

2 


D09...D32 

LR2 D13 03 

0,40 - 0,63 

1 

2 


D09...D32 

LR2 D13 04 

0,63 - 1 

2 

4 


D09...D32 

LR2 D13 05 

1 - 1,6 

2 

4 

6 

009...032 

LR2 D13 06 

1,25 - 2 

4 

6 

6 

D09...D32 

LR2 D13 X6 

1,6 - 2,5 

4 

6 

10 

D09...D32 

LR2 D13 07 

2,5 - 4 

6 

10 

16 

D09...D32 

LR2 D13 08 

4 - 6 

8 

16 

16 

D09...D32 

LR2 013 10 

5,5 - 8 

12 

20 

20 

009...032 

LR2 D1312 

7 - 10 

12 

20 

20 

D09...D32 

LR2 D13 14 

9 - 13 

18 

25 

25 

012...032 

LR2 D1316 

12 - 18 

20 

35 

32 

018...032 

LR2 D13 21 

17 - 25 

25 

50 

50 

D25...D32 

LR2 013 22 

23 - 32 

40 

63 

63 

D25...D32 
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28 - 36 

40 

80 

80 
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: (jij*Ji 


JIaIaII j ^-14 p Ja fjls. Ulwtjj j 4.i 1*A. a i , *iie.iWt, ,.t (jyj ^jjUaa »-.tj^n.*i ^Uaill lift »jL 

ftjalill jit jSjA (jJI Jujjj j»j t-uSj2 j iijUJt t *inn! l SjUj alaeVl j* 

• • Jajj^Jt jjSJ • 

: jiii 05 yfin *-*3 

. tSjiiAil JaUJl jl jjJ : yijVI 

. SJiJUA (“n.mtt dJLu JUIaJI a : 4ajli2l AjjjuT;' 
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■ 

111 jA SilL : 


c 


i j ( j 




tliL>jk3 :]. ■ 

^LLa-sLuaJL I o j-^-> S' 


J UJJ J 




w wa!iUrfaJ>^ 

^aJU 
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P 
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a 
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.S jAlaJ' _ 


> >11 ti*l a 


. "j.' J-.jVAri // 
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Ctack 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

1 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

Qn-1 

Qnd 


Vcc 2clr 2D 2ck 2pr 2Q JL 

HLJ. 


14 


13 


12 


11 


PJ 


0 


ck clr Q 
D pr Q 


10 


D 

ck 


1 


1 


5 | j 6 * " 


Idr ID 1 ck 1 pr IQ 1C 

SN 74LS74 


j ■ -■ jjft. *Ll 


Dual D-type positive edge trigger?* 
Flip-flop with Preset and Clear 


RS uLDli d s ;J 




Vcc 


Q SI S2 


SN 74279 


16 | 

15 

1 14 1 

13 

X 

1 \ 1 




A 

X 


X 

A 

!■ 



S 

R 



SI 

S2 


/ 



Q 



Q 






"IT 



f - 

Q 



R 

S2 

SI 



1 R 

S 




r 

m. 


J 

, 1, 



1 

2 

HJ 

T 

4 

H 

1 6 



R 

S2 

SI 

Q 

R 

s 

C *■ 


CitiMifit* a 4 ^ n lull J 


Symbol 

Parameter 

74 F 14 

Units 

Vcc 

— 

Input high Voltage 

1,6 

V 



Input Low Voltage 

0,8 

V 


VOH 

Output High Voltage 

3,4 

V 

min 

VOL 

Output Low Voltage 

0,3 

V 

min 

IIH 

Input High Current 

20 

nA 

max 

111 

Input Low Current 

- 0,6 

mA 

max 

IOH 

Output High Current 

-t 

mA 

max 

lOL 

Output Low Current 

20 

mA 

max 


Vcc 


Fairchild Advanced Schottky TTL(Fast) 
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Fairchild Advanced Schottky TTL(Fast) 


Symbol 

Parameter 

74F14 

Units 

Vcc 

VlH 

Input high Voltage 

1.6 

V 


VlL 

Input Low Voltage 

0,8 

V 


VOH 

Output High Voltage 

3,4 

V 

min 

VOL 

Output Low Voltage 

0,3 

V 

min 

IIH 

Input High Current 

20 

fA 

max 

IlL 

Input Low Current 

-0,6 

mA 

max 

lOH 

Output High Current 

-1 

mA 

max n 

lOL 

Output Low Current 

20 

mA 

max 


coitipte 

sorties 

Qd 

Qc 

Qb 

Q* 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 
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L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

S 

H 

L 

L 

L j 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

11 

H 

L 

H 

H 

12 

H 

H 

L 
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13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 
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u. i pf3~i [ui rrn i~ioi - 
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±J Li] ill LAJ LU Li 

SN74F14 
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ajLs.V 1 4iuj (jJc- ( A-0 ) ^lull J44il' JaSi :1 ijM 
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• ’ 2 yjkiVi. ❖ 

^"'V l £ 4 j ^ J SjA Alj)Lui^\ flAA i^JAl A ^ t 'n jl t 2(^> 
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4 y A a a j ;4' Usk jl jj£Hl ^ Jajll { i^-nM' e- JJk-i AJj' ^uil jJ Aj^>j ^ 

8- " k_jjji .Vlll 

. Alji-iVI #A$j ( ^ njVil'll (jliJl ) VM' : 

J< > j JjiLaSiU 4-iajjljiil (_uSi t 7o-* 

-5-JSiJS lnt/GPN2(5)>Sfl >-s : 8a- 
-3-J^F/GPNl(10),(20),(30),<40) j-VI >4 
-3 -lS^F/GCPOOO) j-Sfl >-9 

ujI jUaj) — 3 

J X.^1 4-aJl*-a " 1 — 3 

H SjUc- a^jI fi a*SLj j*$\ yLlA A*ji jjc '—<ula. 11 — : 9o» 

.RS v5UH jjJ ^2jlLuj \j AxJi jJ j R ,S,Q ^aj 
© j kiiij J74LS93 i jlJL&*iuAj 5 jIjisJI 1 -^V ^a ^jl : 1 O^j-y 

? ^jj^d ijLft 74LS107A 

P ^UVI 4jluj ^ laJaa^Jt * 1 1 Cj^ 

t — Q— Jyj i a^LWlS i ; 4 ^ 

4 y i IaI ! jUS*J £-& O-XgJ a\ I ^amj\ : 12o* 

4<-. i — 2 _ 3 


M2 JajlJM a^ 

jUill J 10 mA > ^Aal (jJaVI jUil J Ulc. Rb y*jli4l lo*Aaj SJaII yi-U^ la^a Ajjj 

(p = 100 j* Si) t -j:-A’- JI ^jj l^ 4 (J'ajIjVI 50 mA ja 

Rb yajlUl JJ4*A iJW^® 1 .1“'"*' • 1 So - 

? SjIaII sAA f^gS CLjIjjUuII jjA _jAU :14 o« 

: y]Ull oliual y ( M4 ) AjsIjJI jjjAj ti3 <$> 

380/660 V , n’ = 1482 tr/mn , costp =0.92 

0,01 8 ft: (j* uijjt* on 
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. i \\ laflj JJlC. L-L^J 

(jVjjVl : T 7o -6 * 

P js =3121W ^A-aJA-all A^UaludVl A^aaB ^_bu*^j 

P pc =4400W (jA 'CuLill Cjlfcl uoll jjl Laic. Jjiall ^jxll j Jj-IjaII ^ I I : ] 9^ 

? <j| jjaa La j t jLnll flOauLl n_l£JLi Akdjj liLa ;20 W U< 
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(8>^j 




^ Jj K.u"; (Jjlc.Llk^all ^3 j diLillabi jl ’ /jJIV) L 




jSlj-a 5 J) JjV' kUull L) 6 bIj 3 Hr 1 ^' (J^ '• AjV'^ 1 * 


• ijz- 

a ij!U.nH a a ^£Jl j (-_iLlSI c.J-4 : JjVl — 
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SilbJ ^k)b jluVI : «1 AjA JS>aJl - 
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©@© n t t, 

. .Ill i 1 
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: JiL.Lilt Uiajil * 


^SljS jJ-afr 


»** 



-1- JlbJl 



A-0 


JU* 3 J fUU 


JLil**S AiUa® 
AiUa® 


jS&Utfl iUjkS® 
L_UJl jjc- : n 
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: uUa&lUl j SjIm aiUl UliiiUl j jluiVl (3 


^OsiUdi 

£ ji-UUl UiiUli 

CjI jILJI 


JailLi :Ai 

Jajiill *LlgJ 

t/jUl 3/2 £ j>«: dA 

JjSautJS 
yJIjA j£lU 

JjjlLJI AjJU! <lxil jlA 

LLutiJ) 

t [=t 2 —5 s 
u^J - 4 

i 

CiIaLo*^ :EV] < EV 2 
JjiiwiVI <UUi AjjUj^S 
- 24V 


Ajl^j Uft"iU‘P t 

hjSA 

jtjiLyaVI ^jIa! 3/2 £j>» :dB 

JjjlLiJ) AjJU) 4*31j :B 

L jliJi £|j| JaU 

jin 1 

kilU:K 

jjj* 0 ^ 

ukA 

uLub^La : KMi , KM 2 ^ KM 3 
g^yi ^ ,*iuu ul*s 
~ 24 V 

<^i*l jW 4!ja-» :M 
" 380/660V jijkV! 

(JVH* ~ £.5^! 

u'-tH-T 

tliUafcla :So , Si 
4jl$J 
kUk :Pj 
Ja>yi 

jIjSIjjVI tPUj 4/2 £j>» :dS 

3/2 £j>* :dP 

JjfcUVI 

4ujUj 4*M j: S 

<uil j:P 

^JaJl i\S\ J^kj 

e. - 1 h 1 

dtUaiila :Ho , Hi 

(jjUj 4/2 £ j>» :dH 

yJIjA fiiaJ 

CjU^U jKM^KM^KMa 

<jfi fik-'UI <ULj$£ 

~ 24 V 

JjxLaJ) 4 jJUj 4*31 j :H 

^3^a-4 :M 

JjJaVI (j&J 

380/660V 
^ - y-aJ £ yaj 

fil-i.v 


^jJlajluii lUj3jj <Uac.Ua : AU 


jt»La Sjlfr) : Ma 


Sjji Sjjj ji yJVl J4nil 11 C(lj 4 -Sjja : AUT/CY-CY 


4lj3bUl ^ Jli ^U-aj : Li 

iitjAll 

jjjj blU £ jUl ^jjjj jJak! : Li 


• jjja du*£ll (jj jUajj^S JaSSU : K 


M 41j^aII AjIaU -j jl ja Ja ja : F 
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20 v j 16 v (j# j j. « Ve 


PI = P2 = 100 , Vbe, = Vbe 2 = 0.6 v 

" Tj , T 2 " SJj 

-9- jiiii | 








9 \ k a \\ 


• 'MVjfl ^jj (jJc ( A.O ) JaLiill <_Usi: 1 _* 

: " gjfali " ^jLi 1 • 

. si^l $ ja- jlaj < 4^3 jaA ', 2 _- 

5 jLin : " *iLk*t " • 

. 2Jja-LjSn o^J (J£ji <_ S -Ic. ^ jLi-aJl CjJ\a. j (Jiaiall j 4vu*ijj3l CjV-ll*-* ‘..uSl : 5_- 

: Jjl*j A-o 5jla.V( <3jj (jlc- -Lul j$JI 'Ui.^ ia. ^1 JjiSj ; 4 U „ 

• M Ajc-'JaijV^ j - 

. H **4l jll A*lkL-V1 j ^jjh - 

7 J&AB : " *(>11 11 2J yM • 

' £-a 4jis.yi <Sjj 4jjUj^£}I <ja.j]j&JI ^ <Jjxj;yi aj^J (-jsLlaJI jsljjj (J*£/ : 5_- 

EV 2 j EVj j» UwaIl — 

4 * 3 JLttl : " jjUJI gUJfl " 0 f» ^ f j " j SjL-AA " 0 ? ^ f» • 

( G C I ) Vljj’ll l J SAiall (jlaia—1 { 1 03 } (jle. J JaL^jull t 6 w - 

. ( GPN) oV j^Vl ii m n /jaia _S ( 14 ) j 

8 lP : ( 12V ) S j$*6U ^UttLUl 4jj*02l SjIj • 

sJcliJl jLu (jl£ Ijl ( AjjjjpSftfl S jg^SM JaJjasJI j_£ jLlJI SAii ■ _ ; 7 W . 

Ibj= 250^1 A 

, ^ T2.T1 ) Ajjlult liLa - : 8 w - 

? “ 

• 20v 16v Ve Ui^jc- Vce 2 : 9 w i* 

• T2 iJV'i'i'l aJlii*]! A ^.\JaamVI i. Ua-J : 10 w » 

9 J&&B : ,11 SjlJ • 

. NE555 Sjlill 4 -ySjj - ■: jjJ > U : 11 ji 

? 1 4JjJI - 

. NE555 SjIjU SjUiy T jjil : 12^ 

• ti = t 2 = 5s (J^^l Cr 6 j ls^" (-Jj* C AiiS-all ^: 13^w 
4 AjI^VI SN 7490 (JL^liLLujIj ^-aJalall J^J^TkAll (Ja&I t 14^ 

10 JS^3) : j_«_» SjIj * 

* JK CllljLllaJ ^_Lal JjV (J^ltJjydJ iiBil wit 6 Aj j$u& filler JA\AI ^ 

? Jjiajl ^LAaII ^Sll ■ i 5 (j-! 
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. aSjj JaJl : GPN 1 - 1 - fflJ 1 ^jUil JaUill : 1 g 

• AjjJLaJl SiAcVl " : - 04 - f&j • 

; #3^ ^ i s t* j <3* 3* f • L - J * <* —^ * 2^ 



: ' jMdUft Jfc " : - 05 - flj fcjUfrl • 


jULVI 

a hjMi T\W 

AJaj-aJI 

X 51 

X53 .X 5 + X200 

50 

X52 + X200 

X 5 „.X 5 .X,„3 

51 

X53 + X200 

Xsi. Ao 

52 

X50 + X200 

Xs2 • Ai 

53 


X 52 = dA + t X 51 = dA‘ : Cfld** : 4j 

; ViVi's a jjjac- jh } * ^ * 5^ 

t J* <*l]j J ^JlyM^VI wjjS>B J3e. ji CJS ja-dl Jii jjft Jfe fUiill ^ t>^' Js ^- 

. GCI 3 S^bail Jaka-« 4if^ j ( GPN2 J GPN1 ) ej OJaa^l l 



; 1 " J A \\ I 6^ 











I L ^ 4juaJl dll ViE \\ (J* / T 

Jir-- j 4 _u^la 1 I JjaII *■ (_£_j*jjj 1 I I nS'l All l ' ft'lJ .1 -JaS 3 jl jaII <jC. (jC- <■ i+ u S j cs-’"'^ Jail** 


: • ^alilt Jfc " : - 05 - & UjLSfiH • 

Jc. JaJI : A Uil jU ieLkL-VI j r 5V>ll ^jb j <j->Ua 11 4jjiull • jb : 8; 

‘ . U*yt ^jj 

■ : Aa&U SjU • 

P u = Pa - Pt = Ui Ii COS(p, - P t : V*i*» AcLkl^VI ~ : 9; 
P u = 220.2.0,8-100 P u = 252W 


n 


Pu _ 252 

P a " 352 


T| = 0,7 = 70 % : jaJ' - 


m = 


U20 

u r 


U 2 o = m * Uj : £\ J J t?j3*5» >_£» 


U 2 o = 0,03 • 220 = 6,6V U 20 = 6,6V 

AU 2 = U 20 - U 2 => U 2 = U 20 “ AU 2 : jijji' 

U 2 = 6,6-0,6 = 6V U 2 = 6V 


U 2 MOY = 


2U 2 _ 2 • 6 • V2 _ 


7t 3,14 
U 2 MOY = 5,38 V 


= 5,38V : 


j (Jjs ijiil dil jLiil j 


10 ’ 



AjUVI Aijj ^ JaJI : JjfijYI ^ Sjb J " G " J-LSS1I j ^ JJ-iJt Sjb : 1 ljr 

AjIa,VI ^3 Jj ^jlc- |_JaJl I 1 _ 5 j^ jil jbJl " 12j 


: 0 jka. SjlaS. <il j^aII Sjb • 

H = X 2 • b • CK: H UL-M S jbi} aLU. : 13 g 

N = m • p • Kj • K 2 : «jj-i ja-a 1 ' <dU»daj Ait : 14 ^ 
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K:=l ‘ jJallLa 4 Kj = l : 4 \ L-lUaSVl jrljji ‘ m=4 : jijlaSfl •lit 

N = 4 • 1 ■ 1 ■ 1 = 4 N=4 pas / tour 

: 2,13 cm (JjWl UUEu ^^jII cjLjajjll : 15^ 

2 • % • R = 1,36 ■ % - 4,26cm : j£u a 1»1£ s jjj 

. fjjjj !ajj J-> >.ilt ^jASjj j jjjjjjaij jji] 6 jj.1 » t »« Vl JlLsj 2,13cm« kilLull (JjJfl 


M2 4Jjlai A^UalwiVI ^ fttWfl JjUa • 


V c + R r I = 0 


-V 

1 =^ 

R 1 


V e , Ri aJV^j I s jU& : 16g 

: cjljjxSl (jjjta (jjfJaij 


: Ri, R 2 , Ve 5 JV^j Vs »jUc. : 17^ 
V s + R 2 I-V e =0 => V s =v e -R 2 I 
V S =V e -R 2 


f V ^ 

_ J_e 

v R u 


-V.+Bl.v 


R 


1 


v s =v e 


fi r 2 1 

i+— 

= v e 

''Ri+R 2 > ) 

s, R 1 > 


r i J 


Q& Ic. : L-iiSjill AatuJa : 18 ^ 
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2 fSj M-^yt | 

" ' : -5- *k*ll :*8j- 



4j jun 




EJ £, 




Ej 


z] gr 
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24V= 


£+j 


is ^ 
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k 200 



(jUit : 12o- 
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11 ^ i^lAji 1 ^ ViVi^ ^ t 1 ^ 

oLiAu 


a_j_M ^ ^sUa 

1 


j&ii-yi 






L. 


•* 

'-t* 


CT" 

*• 




i t 

* *i 

1 1J4 a 

J\ 



• 

** 







-► CjUlij 


-► 


q,m 4 

JjiSfc i_J£jiu i _ r lc j»UaiU UftJ J <LfUall < dll I ( ^ J jdjl a jUs ( J^aaJl ojLa ’. 2 ^ 











J-I jSM : 4 C 

100 ^j S^Uil ViV»^« J] t> j-' : F / GCI (100 ) 

. J J 1 *\\ ^ fl > w\ V ^JLa j 

j .\\ v'ljVl U^V^ii 1 JjlS! a 4 e \)^\W j SJibiil ijA < *p£gr 1 ^ * I i GPN1(1) 

. 1 y 

” cjiiaJi jJsfij " : -04” ^j • 

: ^ A \ cjVU j jiL^VI j V\}>*iSit * 5^r 


^jLLall CtfU 

jl _ «-&VI 

t* ‘ ■*“> 

*1*. j*l\ 

/ 

X41 

X43. X 4 + X200 

40 

dQ + , M 4 

X42 + X200 

X40 . x 4 . X]04 

41 

dQ , M4 

X43 + X200 

X41. Qi 

42 

/ 

X40 + X200 

X42. Q« 

43 


: Q A*aljl] SJj j M 4 ^jP-ai <cU^VI j fSaill gHJ b £-* : % 

- <jUVI 4ijj Jc- 

: j L^uiSJt $jlJ • 

• •- 1 ij l J L-^ i b ^ N * Cl 1 * J ^ * 7^ 

* ^ >Q ^ ^ 1 ^Jinir in. ha!) lamina! ) ^ jhJ ” * 

\Ayj^ 4 »^ a jj^ ^jjJa : D) : j y ^ \ \» 1 1 ” 

4 jjjl>i 1 i 4 x*iba jy^nu-Q t • T \ 

4 jUjuj j^l\ jLiJ T 2 J V^l l ^^4^* I D 2 4jjlliil _}J^ * 9jT 

4 \-v* ^ l L^AiJj) 

: T 2 jj^ - 

AUa Sjb : CI2 &jlJl “ * 10^ 

^ .,n iU \* * ^JhHaIa /jC' 4-ajLlll j'iM * $ ^ 

H = Q = R + S Q : Q , R , S *W* H : 1 % 
:" NAND " CjU jJI JWUj SjWI ei$J ^^ull: 12;: 



: SN 7490 SjUl JGmLL-iIj Sji.il ^ilVi*W : 13^ 
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k ajsji 


QA OB QC QD 
-d>CKA 


SN7490 


-cpCKB 


R«i Rci 




QA QB QC QD 
-d> CKA 


-CpCKB 

Roi R»i 


SN7490 

R»i Rfc 


u 


: M3 S jki Sjlai Jk $ jl j • 

4-tU ojUat : CI3 SjIaII — r jja : 14^ 

J > dj ,^11^ JauJl SjIa <j-a aImjaII 6 jLuJl > a 1 : t ^aqll (jjlla ” 

* lii j^aII jljial 

* jfl» mil £-JajIl j 4 ngMl ajlA * CI4 ajl-lll — l 15j7 

* Ull ji-all ^gJt ^UkjiU JlC\\ 1 Ajt Ja Aac- A > >>n AjI jJ : Ia jjA — 


Q" 4 jJajdll SJu ^Lui^ : 16^ 




V C = V CC 


_t/ 

1-e /RC 




V 


V C 


=1-e RC 


J 


t = RCln 


Vcc 
Vc “ Vcc 
Vcc 


a££A\ 




Vc = Vre = 1 ? 6 V AuaA t =0 ajc* : SN 7414 SjIaII Cj* 

0 = 10ms : a=j Q^yuSL 

* C 4,iy.^kll j R 1 ^A {j*jil lAA laJjJaJ j>*alW\l I 17^ 

- «Alu 4 jAjoJ j] jjjuAjii aIAC- I JuutLuiJl i nil ^ jJ l 18^ 

U+y\ 4ijj J* uM : sjAi QA QB QC QD ^jll uV4 l * 1% 


220 V : M 5 (ilj^-aU c-iJ J£ Je- (^^aSYl jjjjJ 1 ■ 
^ *0 v j) jS] jil *a3j^ ^11 jjSV) jpjpll ^Ijj 380 V jjjj : CjUUI jljSj ^ jj 
^ ai-JI Ljll jijS oal jj V 380 V 51^11 jys jV ^SL* ^ Mg ^j^JI £!*a ^ V 


20 ? 


I I j^aOA-iSl jLa^I i ^ \y) iA] J^h a \\ lAA l LuA Aa]| jl V I 21^ 
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P a =V3-U-I-COS<p 



Pu = 4500 ==523 ow 

r\ 0,85 


P a _ 5230 

S • u ■ cos<p 1,73 ' 380 ’ 0,85 

1 = 9,35 A 


LR 2 D 13 16 jaJl lKj*H ^ jUSiV 
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(3)e f-ij 



: yl jUSlt — I 

. AjUNI Aijj yifr Jail : (jJjLuil JaLiUt — l£ 
: Ai m iljiJ&U o ? * f -2 C 



: £ jULa!I j j hj i ail II iltfJjLA Jj^a. _ 3jr 



JuV'ti 

hjuinti 


dV- 

dV+ 

Ml 




X51 

X200+X53.X5 

50 


1 

1 

X52+X200 

X50.X103.X5 

51 

1 



X53+X200 

X51.vl 

52 




X50+X200 

X52.v0 

53 
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jUjll 5 Sajluit - 4j 



(jls* J*£uw& ujjSL&II (ja ijikil jjjij 4JluuJt 4 W»11 qU jtJiJI <ji SjIaII ^ jluu jJu Jj& :5jt 
Jill* 5 JIa jjAj ^ Jjjj Lm ^ jil SjIj l^xla j S jLj T1 J^AaSI 5 JfrlJ ^ AjijJaJl <LajaJ] ialiUj 

* ^jljiJt ^ ^jIula!) Ajjlij .4 RS uj 5 U 31 
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: C3 , C2,C1 uU : 6c 
: Cl uLua —i 


tl = 0,l*Rb*C\^>C\ = 


0.1* Rb 


C1 = 


0.7*10*10' 


= 286 juF 


t2 = 0.1*Rb*C2=>C2 = - 


0.7 *Rb 


: C2 i-iIua -tjj 

Cl =-^- T = 512jiF 

0.7 *10*10 3 

: C3 uiLuia — _a. 


?3 = 0.7*/to*C3=>C3 = 


0.1 *Rb 


0.7 *10*10 : 


= 1144 juF 


. £> - 7c 

"AND " j " 4J)j ^ T4 j T3 (> ^iuA ^1*11 *1U) / i -8e 

s = T3 . T4 : yA 4W*-» /* 

: R3 J R2 (JjlajlAall wluiA ~9g 
: R2 uaUttA -i 
Vbe = R2*I2 : 1 4J4*- 

I\~l2-Vlb~l2 £1 Ufc £ = £1/1+ £2/2 : 2 

: ^ (1) / 1= —^— JaJ (2) t> 

£1 + R2 

£2 = R[: -- e - = 24LQ. 
E-Vbe 

: R3 uLa~u 

V7>e = £3*/1’ =3 4Ji** 

£'= (£1 + £2 + £3 + £4) * IV :4 

: ^ (4) j =3) 6- 

_ (£1 + £2 + £3).V7>g _ (176+ 24 +20) *0.6 ^ 

(E'-Vbe) ~ (5-(-5)-0.6) 

: ^1*11 (> 03 j 02 c^! “10jr 

£2 = 24/42 —>02 = 10 s 
£3 = 14U2-»03 = 26‘ 

: 443^4*udtll A^UalruiVl t-jLuA — 11c 

P = U .7 = 220*14.46 = 3181.2 =>£ = 3181. 2W 

JjVl JdOluu jii 4 jjjiiNMall 4 ajHa (ji t-Jalli ^JUj ^Uj jj ULuluri Lul Lu “12^ 

LC1-D123-A65 jUiJ 4i*j 

J ‘LuJjlaII jIjaII £j& 1 j,M<j j jjluJ) Lai 4 Ja&d 4 j IW nil J(ja!| jjfi’ i (j ^ il — 13c 

. 4jj4a**H jjft 

. ^UVI Aijj yte JaJl : uiwll "14c 

. SjiAVt 4ijj jlaji 16 Aj J > O-aIJS-a JJ* JlJxil - 15c 
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: jl) JAaAII - I 

^Vl 5ijj Jc. JaJ: (AO ^Ul .LlAill ) Jj\&\ Jl &jll JAaII : 1 E 

: Jilaal - II 



: 4 JUI JJ^a - III 

Cj'jht rtll ujUjoSI 4iJaj —( 

-LS'i/ Ja*ji3 Ial* : 3 jr 

A ifllS^all aJllLoJI ^ic. Aaj*j AilxJuLjl^La l* * ^ \ 4 m V» A \ ^ nr, j *LuJk*_*Jl f L^VI LtMj J4DUI lift 

f^»l Jj 2 a jlA?l Jj Ua JaiuLlI j JaSiUI (jjj aKA4I 

. IrfiU 

: JLaNI 4iAaj - v 

* AjjI ojj ^^3 XlaxlLujjJt • 4^ 

: lit a 1 ) AiJa j — ^ 

ouyi : 5 £ 

£jla-all j (JuVill j J-ii.tiTill CjVJ\*a Jj-la. 


^3? 
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ju^yt 

t* i. . ^ **> \l 

3 

*!»>•» 


x 4 , 

X44 .X4 + X200 

40 

dE- 

x 42 + X200 

X .40 * X4 * ^104 

41 

dL 

X43 + X200 

X4J * cl 

42 

dE+ 

X44 + X200 

X 42.11 

43 


X40 + X200 

X43.e0 

44 


: jiaJS ; 0(T 

jjjM jjJalt iiJUi : 1 JjUaW 

( jj|J ^ ^ : 2 J-Uait 

astable jii«u V ' 4 ^UaJl 

: jjJ : 7{r 

j3jSll jj jA C3 

&y i j» jjUall E >- SjUl ( jjjil! jt) J**a > C 4ifc-fl jjJ 

: djUVi : 8 £ 



: JlJaH ^mou! \ : 9jr 
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: oil : 10 r 



: m Aa-4 wL-a : lljr 

^ = Ik =H = -25_ = 0.041 I 

U\ N\ 610 

U 20 = m * U x = 0.041 * 220 = 9v : u 2« v 1 -* : 12 C 

$ _ jj * 1 Aj^aUsI AcUaljyt : 13 £ I 

S = 220 * 0.05 = IIVA 

: jiut V jr s jUil JJjSll sA*"* : 14jr I 

1.44 _ \A4 _ =l 

~ (R3 + 2R4)C (220 + 2* 220)10 s * 2.2 * 10 -6 1 

f=lHz =>T=ls 
: ^UaluiVI yi fiaoll AjJaj 

50 HZ JJjil Jijty ■■ 15j 
n = 1440tr/min => n g = 1500 tr/min 

; P a A .j*** AfrUsiuiVI i-ii‘*>% I 16 T 

P a = Sui cos e = V3 380 * 10.7 * 0.8 = 5634ff 

P u SAjAaI) 4c4 l-aLuiA 

— jj* P a = 0 . 81*5634 = 4563 . 5 ^ 
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X 25 =0 


tjA L-uSJJ 

^Wili * 3 ^ 



6^ t^j^l <UjLil t>i4 -3{r 

^ 3 ^ 



X 2 0 — 1 *■ . 1 '^ ' 


J&i ' 

ho \.J\ 

hO— 1 (jis* 
X 2 3~0 * X 2 4 = 0 t-iiS! 
M2=l J«J 
j&i 
a i jal 
a=l ^ 
x 25 =l . X 24 =0 4JS1 ■ 

:ic.i - 

X2 I J\ 
X2=l,> 


X 104 ‘ X 2 1 Jfll 
X]04 .X 2 =1 

X 2 i~ 1 t X 2 o~0 i_u£i 
V3 + =l J«J 
Jc-i 

hi \J\ 
hl=l 

X 22 ~l s X 2 ]-0 *1 . 
M1=1,M2=1 J«.i 

4 C-! 

b ijS 
b-1 ^ ^ ^ 
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GPN1 (5-11*11 OW - 5j 



o*Vl o*“ C>“ 

^Jjt-^li h^llj j ^g\ l^J_La) V il ■■ jfljull ~~ ~' r - .all ^3 (Jli ' 't~- ^Llaill ijjSjj lc- ^j<sVI 1 — 1 *»^ ■* (J^astj 

j SJjaJI (j^Li j GPN2 fJ V J GPN1 


120C° 


R,= 150 n 


Rj <LajlLaJ) ujUuA -?£ 

Vb e =Ri.I] 

S Jj^ R 8 =lkf2 Ii=(V cc -V be )/R 8 

S-ic-lB jUi (jV Ri=(V be / (V cc -V be )).R 8 
R,=(0,65/(5-0,65)).10 3 =148a=150a 
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ji-a» u* " 8 £ 

Vc=Vcc.(l _e ’ t/RC ) 

Vc=Vech=4.8V 
5.(1 -e' t/RC )=4.8V 
C=1.1)4F Ai- j e t/RC =0.04 

X 72 SjUiV' 

Jl ^ U. 2N2222 ^0 S J U V' ijsJi ^ 

'. 5j ji Re >sJ J ^ ^ ^ j ^ 

y jUl ^ Jijaul' 

m—N 1 /N 2 = V 2 /V1=26.4/220—0.12 

JXaJl pUill-ll£ 

Pf=Pio=40W 


j3S» </ ts*JiS jUili-12^ 

I =Si/V N2 j Si=Ini-Vni=In2-Vn 2 = 43VA j£l j Si=S 2 

T N2 =43/24=1.8A 


jjJjaJI j SjJUII Af^UaluiVI tjLuA~13jr 

P=V,.I l .Coscpi=220.2.0,8=352W 

4X^1 Wl* n^H 

Pu=P a -P t =352-100=252W 
T| j y j-fl 

T\ = P u/P a 

T| =P u /P a =252/352=0.71 Jjij-B ^ j 

11 = 71 % ^ 


V 20 >j 3 » W v^" 14 c 

V 20 =m.Vio = 0,03.220=6,6V g?' m=N 1 /N 2 =V 20 /Vio 

R 2 jhaS J** ~15^ 


l ■ i* 

jiiji => 5 <^.( 5 .+^)-^-^ 


-£<— ^ 


R 3 +i?3 + ^+^2 


-E «=> 


R. 


&4 


R L = 33 kS> 


& <—(8+12)-33-5 R, <17Aft 

'12 * 
i jijji j* j* >> u£» ^ :f *? ^ * 


^4 r ^ Rl r ^ + & i?j + R 4 n Ri , n „ v „ 

~T £> 0 .. , E ° . 


R} + ifj Ri + iij + R j 


4.7 


* 




Rl~4.71cQ Coit 


Ri >“( 8 + 12 )- 4 , 7-5 &>-L 87 Jto « if, >0 

12 


17KI>R, >0 


r b - 16 E 


Rg 

fesat^iSmA ^ j 9JtUS ji ^iis Jj>j j JLJl JT ja-4 E=12v Ji>i >ia* Ulfc JaiJ 

dfo 






£-K, 


sr 


if 3 < 


12 - 0,6 

0,5 


i? s < 22fikQ. 


4 lja-fclt JjJ>» Uiluia, - 17 g 

Tj=P u /P a 
P a <C>UaLU*jVl ^ *1 * ^ 

P a =V3.U.I.Cos(p 
P.=l,73.380.11.0,8=5785,12W 
T|—Pjj/P a —5000/5785 ; 12=0,86 jjjaIa j 

t|=86% 

■ t )1 I iCh, 

£2 ,= 2.7Ln ,= 2.3,14.1440/60=150,72 ^ T U =P U /^’ 

Tu=500/150,72=33,17Nm 

iitjlill SJj - 18 ^ 
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jIjjlJI sj)J -19^ 


Vcc 


H 


QO 


Q1 


Q2 Q3 

J lIiV J'l)U4“20^ 


Jl .—jjftft 




V3' 

V3 + 

M2 

Ml 

x 21 +raz 

X 22 .X 2 +Init+X 2 , )) 

X20 


X 



X 22 "*" X 2 oo+ RAZ 

Xio4.X 2 .X 2 o 

X21 



X 

X 

X 23 +X 2 oo+ RAZ 

X 21 .h, 

X22 

X 




X 24 +X 2 flo+RAZ 

X 22 .b 

X23 



X 


X 2 5+X 2 oo+RAZ 

X 23 .ho 

X24 





X 2 o + X 2 oo+RAZ 

X24.a 

X25 









(JJjLULl tjtK 4 II ljulfrj -21^ 
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2 ts jiww 


Dcy-HO 


Ml M2 



Eva Evb 


PR T1 M3 

tl/x3/6s 



■J 

I 

m 

1 i 

Wj 


T2 M4 


t2/x5/4s 



H ~ N=IO a*JI 


hO- N 


Xi 


x 2 +raz 


x 3 +raz 

X 4 +RAZ 

Xg+RAZ 

X 6 +RAZ 

X 7 +RAZ 

X 8 +X 4 +RAZ 


Jj *>33) j CiHJjm 03 p 


' l^L Vt 


X 7 .h 0 .N+Init 

X7.hp.Dcy 

Xp.a.b 

Xi.c.d 

X 7 .h 0 .N+X 3 .ti 

_ X 4 .e 

X 5 .t 2 

Xg.h] 
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yikLi isju+A £133CjIjIj3jVI o-s SJjS (J-uu : IC1 SjIjII jjj -05£ 

^Ifaidl ^jauVil l —06jr 


H ti&LA -07j 


H=Q=S+.R.Q 


Q ijlSJl J4ufc 1^-08^ 

i—JLu (^Wjl ^a.I nnl l £ V >V^ i_ili) & jjc, 3_iU.I I & l_,_^ • 

£ j3i-> (jjLull j Ji^aa. 3JU. ^ JaiJl 

1—ia.j* £ ji^a V"<V + :(l>^ Jja.j) ^ jiaia ‘UiiJl g-laJj • 

31*^ jjjUu ]1 j £-Lul) SJla. ■Jj'.SJ I 




umLuJi (jjjjjiJyt JtJadi 


_TL 



iLlj^Jl jsS 

R <L»jIA*J 1 4-»ja-10^ 

t=(R+R 1)C U c =E(l-e' t/T ) M 

Uc = Vz+Vbe * . C) £jJ-Tb .aj <_uSjp]t jjji 

J»till-(>j j^to ^ U c = 12+0,6=12 > 6V= E( 1 -e' t0/T ) 

1- U c /E=e t0/T ; U c /E=(l-e t0/T ) 
x=-t 0 / Ln(l-U c /E) ; Ln(l-U c /E)=-t<A 
R=34K£2 j t=5.4 

i>kll id^vwd Jg$ 

( -? \ P SjNiiiAJ) t_jUiA-ll£ 

re "T _e j"(^ =i 4-3=^( i ^)- £ 4-§=- 1 ’ ,2 4 


e+r. 


1,124.(7 1,124.10- 


■ = 26700 => P = 26700 - R, = 26700 -10000 


P=16,7kQ 

vwv 

f — 


*t = -(P+R,)C.Log 1- — =6,4 t„ = 6,4s 
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P=47000£2 








m=v 2 /vi=26/220=0.12 £)J y* J ^ " 12 £ 

iJ Jij&\ iajfA -13^ 

(V20-V2)/Vl=(26-24)/26=2/26=0.08 

VI jjjSli tjUA-14jr 

V2/Vl=m=0.03 
V 2 =m.V1=0,03.220=6,6v 

At- LWi*jj '& ■ 

P a =V 1 .I 1 .Cos<p, =220.2.0,8=352W 

£ ^ At 'l 

P u =P a -P t =352-l 00=252W 
T| ■ij-lt 
T| = P u/P a 

Tl=Pu/P a =252/352=0.71 ^ j 

t|=71 % g?i 
4ia\>41 4*sLj$sii s j 1jS “ 15 S 



g=(n-n’)/n 

(1500-1440)/1500=0.04 

. M3 A ja-41 J-i-dt 

f CO 

Q = 27m = 2 ti— = — 

P P 

£T=2n. 1440/60=150.72 rd/s 
Tu = Pu/n’ =5000/150.72 =33.17 m.N 
.M3 Ljjia (j* \ ■*■***& 4£-Ualutft (-iU-*»-18(r 

.U.I.coscp =1,73.380.11.0.85= 6146.69W 
r|=81 % J r|=Pu/Pa=5000/6153.97=0.81 A*a>» sA-* 
.Ml dja-4l tijia <ja 4*aU4l teliaiutfl uW “19£ 
>/3 .U.I.cosq) =1,73.380.6.0.8= 3159.26W 
rj=Pu/Pa=2500/3159.26=0.79 Jjsj-B '-A**- 
ri=79% 
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